Post-translational modifications of mitochondrial outer membrane proteins.
The mitochondrial outer membrane surrounds the entire organelle. It is composed of a phospholipid bilayer with proteins either embedded into or anchored to the bilayer and mediates the interactions between mitochondria and the rest of the cell. Most of the proteins present in the mitochondrial outer membrane are highly hydrophobic with one or more transmembrane segments. These proteins in conjunction with proteins localized in the inner membrane catalyse energy exchange reactions, the flux of small molecules such as ions, the activation and uptake of long chain fatty acids, import of proteins into the mitochondria, and elimination of biogenic amines among others. In addition, some outer membrane proteins serve as docking sites for non-resident enzymes such as hexokinase and other kinases of signal transduction. All these processes require an intact outer membrane and are highly regulated. One level of regulation with physiological/pathophysiological relevance involves post-translational modification of outer membrane proteins, either by phosphorylation, acetylation or other type of reversible covalent modification. Post-translational modification such as nitration and carbonylation becomes significant under disease states that are associated with increased oxidative stress, i.e. inflammation and ischemia. This review examines the different post-translational modifications of mitochondrial outer membrane proteins and discusses the physiological relevance of these modifications.